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©  Braided  guide  wire  and  method  for  the  use  thereof. 

©  An  improved  guide  wire  which  is  steerable,  (i.e., 
torquable  without  whipping)  at  lengths  of  up  to  ap- 
proximately  13  ft.  while  still  being  flexible  enough  to 
negotiate  anatomical  bends.  Also  a  method  of  utiliz- 
ing  such  guide  wire  in  conjunction  with  the  viewing 
properties  of  an  endoscope  to  reach  certain  gastroin- 
testinal  sites,  thereby  permitting  selected  medical 
procedures  to  be  performed. 

More  particularly,  the  improved  guide  wire  of 
this  invention  has  a  solid  metal  core  wire  with  a 
tapered  distal  end  and  a  braided  mesh  applied  un- 
der  tension  over  the  core  wire  along  its  entire  length. 
The  mesh  may  be  attached  to  core  wire  at  one  or 
more  selected  points  along  the  wire,  and  a  coating 
of  a  low  lubricity  material  may  be  applied  to  the 
outside  of  the  mesh. 
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BRAIDED  GUIDE  WIRE  METHOD  FOR  THE  USE  THEREOF 

Field  of  the  Invention 

This  invention  relates  to  guide  wires  for  use  in 
various  medical  applications  and  more  particularly 
to  a  guide  wire  which  is  adapted  to  be  steerable 
over  lengths  of  up  to  approximately  13  ft.  while  still 
maintaining  adequate  flexibility.  The  invention  also 
relates  to  a  method  for  using  the  improved  guide 
wire  to  reach  certain  gastrointestinal  sites. 

Background  of  the  Invention 

In  modern  medicine,  guide  wires  are  being 
increasingly  used  to  reach  various  remote  anatomi- 
cal  sites.  Catheters  are  then  passed  over  the  guide 
wire  to  such  sites  and  various  medical  instruments, 
such  as  laser  bearing  optical  fibers  or  dilation  bal- 
loons,  maybe  included  with  or  passed  through  the 
catheter  to  permit  selected  medical  procedures  to 
be  performed  at  such  sites.  Dyes  or  various  me- 
dicinal  substances  may  also  be  applied  to  the  site 
through  the  catheter. 

In  order  for  a  guide  wire  to  be  utilized  effec- 
tively  in  reaching  remote  sites,  the  guide  wire  must 
be  flexible  enough  to  negotiate  sharp  bends 
through  body  channels  while  still  being  stiff  enough 
to  transmit  torque  from  the  proximal  to  the  distal 
end  to  permit  steering  of  the  guide  wire.  To 
achieve  optimum  steerability,  not  only  must  the 
wire  transmit  torque,  but  it  must  be  stiff  enough  so 
as  not  to  take  a  set,  thereby  causing  whipping  of 
the  wire  and  making  the  wire  difficult  to  control. 
Ideally,  it  should  be  possible  to  transmit  torque 
through  the  wire  with  equal  facility  regardless  of 
the  direction  in  which  the  wire  is  torqued. 

Unfortunately,  the  criteria  for  a  guide  wire  stat- 
ed  above  are  to  some  extent  mutually  exclusive. 
Thus,  while  stiffness  is  required  in  order  for  the 
wire  to  be  steerable,  if  the  wire  is  too  stiff  it  is  not 
able  to  negotiate  the  channel  bends  in  the  body. 
While  for  lengths  up  to  six  or  eight  feet,  it  may  be 
possible  to  select  guide  wires  which  are  sufficiently 
stiff  to  transmit  torque  and  be  steerable  without 
being  too  stiff  for  use,  it  has  not  heretofore  been 
possible  to  design  guide  wires  of  greater  length 
which  can  meet  the  demanding  guide  wire  criteria 
indicated  above.  Even  for  shorter  wire  lengths, 
compromises  may  sometimes  be  required  in  meet- 
ing  the  criteria. 

U.S.  Patent  4,545,390,  entitled  "Steerable 
Guide  Wire  for  Balloon  Dilation  Procedure"  issued 
October  8,  1985,  is  an  example  of  a  steerable 
guide  wire  designed  for  use  in  coronary  applica- 

tions  requiring  a  wire  approximately  6  ft.  in  length. 
Such  wires  are  typically  less  than  0.02  inches  in 
diameter.  However,  such  wires  are  not  adapted  to 
be  steerable  at  lengths  in  the  8  to  13  ft.  range  and 

5  would  be  too  stiff  in  applications  where  a  diameter 
much  in  excess  of  0.02  inches  is  required. 

For  example,  a  guide  wire  may  be  used  in 
certain  gastrointestinal  applications  described  here- 
in  where  an  endoscope  is  passed  through  the 

w  esophagus  of  the  patient  until  its  distal  end  is 
adjacent,  for  example,  the  bile  duct.  Utilizing  optical 
properties  of  the  endoscope,  a  guide  wire  is  fed 
through  a  channel  in  the  endoscope,  out  the  distal 
end  thereof  and  into  the  bile  duct,  and  is  then 

75  moved  to  a  desired  site,  for  example  near  the  gall 
bladder  or  the  pancreas.  A  catheter  may  then  be 
fed  over  the  guide  wire  and  various  procedures 
implemented  through  the  catheter.  In  such  applica- 
tion,  a  guide  wire  of  up  to  approximately  13  ft.  may 

20  be  required  which  guide  wire  has  a  diameter  in  the 
0.024  to  0.038  inch  range.  Such  a  guide  wire  must 
be  completely  steerable  (i.e.,  torquable  without 
whipping)  in  order  to  permit  entry  into  the  bile  duct 
while  still  being  flexible  enough  to  traverse  90°  and 

25  greater  bends,  a  90°  bend  for  example  being  re- 
quired  on  exiting  the  endoscope. 

Since  a  guide  wire  capable  of  meeting  these 
requirements  does  not  currently  exist,  it  has  here- 
tofore  been  the  practice  to  perform  this  procedure 

30  directly  with  the  catheter.  However,  this  is  a  very 
difficult  and  time  consuming  procedure.  Since  the 
longer  the  procedure  takes,  the  more  aggravated 
the  sensitive  tissue  in  the  area  of  the  bile  duct 
becomes,  thus  further  complicating  the  procedure, 

35  the  procedure  is  frequently  not  successful. 

Summary  of  the  Invention 

40  It  is  therefore  a  primary  object  of  this  invention 
to  provide  a  steerable,  flexible  guide  wire  which 
remains  steerable  at  lengths  of  up  to  approximately 
13  ft.  while  remaining  sufficiently  flexible  for  guide 
wire  applications  at  diameters  of  up  to  approxi- 

45  mately  0.04  inches. 
It  is  further  object  of  this  invention  to  provide 

an  improved  method  of  performing  certain  gastroin- 
testinal  procedures  by  use  of  a  guide  wire  in  con- 
junction  with  an  endoscope. 

so  In  accordance  with  the  above,  this  invention 
provides  a  steerable  guide  wire  which  has  a  solid 
metal  core  wire  with  a  tapered  distal  end  and  a 
braided  mesh  applied  under  tension  over  the  core 
wire  along  its  entire  length.  The  mesh  may  be 
formed  of  a  metal  such  as  stainless  steel  or  of  a 
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combination  of  a  high  tensile  fabric  and  thin  metal 
wire.  The  mesh  may  be  attached  to  the  core  wire 
at  one  or  more  selected  points  along  the  wire,  for 
example  by  brazing.  A  coating  of  a  low  lubricity 
material  may  also  be  applied  to  the  outside  of  the 
mesh. 

The  invention  also  includes  a  method  for  posi- 
tioning  a  guide  wire  in  a  small  anatomical  duct 
such  as  a  bile  duct,  which  method  comprises  the 
steps  of  moving  an  endoscope  through  a  body 
channel  such  as  the  esophagus  to  position  the 
endoscope  adjacent  the  duct;  advancing  a  steera- 
ble  guide  wire  such  as  the  guide  wire  described 
above  through  a  channel  in  the  endoscope  and  out 
an  opening  in  the  distal  end  thereof;  viewing  the 
duct  through  an  optical  channel  in  the  endoscope; 
and  utilizing  the  viewing  capability  of  the  endo- 
scope  to  manually  manipulate  the  wire  into  the 
duct.  The  method  may  also  include  the  step  of 
moving  a  catheter  over  the  guide  wire  into  the  duct. 

The  foregoing  and  other  objects,  features  and 
advantage  of  the  invention  will  be  apparent  from 
the  following  more  particular  description  of  pre- 
ferred  embodiments  of  the  invention  as  illustrated 
in  the  accompanying  drawings. 

In  the  Drawings 

FIG.  1  is  a  partially  cut-away  side  view  of  a 
guide  wire  of  a  first  embodiment  of  the  invention. 

FIG  2  is  a  side  view  of  a  core  wire  for  use  in 
the  guide  wire  shown  in  FIG  1. 

FIG.  3  is  a  sectional  view  taken  along  the 
line  3-3  in  FIG.  1. 

FIG.  4  is  a  partially  cut-away  side  view  of  a 
guide  wire  of  an  alternative  embodiment  of  the 
invention. 

FIG.  5  is  a  diagram  illustrating  the  method  of 
this  invention  for  utilizing  the  guide  wire  in  conjunc- 
tion  with  an  endoscope  for  gastrointestinal  applica- 
tions. 

Detailed  Description 

Referring  to  FIGS.  1-3,  it  is  seen  that  the  guide 
wire  10  for  a  first  preferred  embodiment  of  the 
invention  has  a  solid  core  wire  12  which  is  covered 
along  its  entire  length  by  a  braided  mesh  14.  As 
may  be  best  seen  in  FIG.  2,  the  distal  end  of  core 
wire  12  is  tapered  in  two  sections  16  and  18,  the 
taper  covering  approximately  one  foot  at  the  distal 
end  of  the  wire. 

The  diameter  of  the  nontapered  portions  of  the 
core  wire  will  vary  with  application  but  will  normally 
be  between  .021  and  .04  inches.  Typical  widths  are 
in  the  .024  to  .036  inch  range.  The  length  of  core 
wire  12  will  also  vary  with  application.  For  certain 

gastrointestinal  procedures  to  be  discussed 
hereinafter,  this  length  would  be  the  range  of  ap- 
proximately  8  ft.  to  approximately  13  ft;  although  it 
should  be  understood  that  the  teachings  of  this 

5  invention  can  be  advantageously  practiced  with 
wires  of  greater  or  shorter  length.  Core  wire  12 
would  typically  be  formed  of  stainless  steel  but 
could  be  formed  of  other  biocompatible  metals 
having  the  requisite  torque  transmission  and  flexi- 

w  bility  properties. 
Braiding  14  may  be  formed  of  metal  wire,  such 

as  stainless  steel  wire,  or  may  be  formed  of  a 
combination  of  high  tensile  fibers  and  thin  metal 
wires.  Both  the  tensile  fibers  and  the  metal  wires 

15  would  have  to  be  of  a  material  which  is  biocom- 
patible.  Examples  of  suitable  fibers  are  DacronTM 
and  KevlarTM.  The  wires  would  typically  be  stain- 
less  steel. 

Braiding  14  is  applied  to  core  wire  12  on  a 
20  standard  braiding  machine  at  the  highest  tension 

available.  The  objective  with  the  braiding  is  to  have 
the  braiding  grip  the  wire  tight  enough  during  tor- 
sion  so  that  there  is  no  slippage  between  the  core 
wire  and  braiding  but  not  to  have  the  braiding 

25  increase  the  stiffness  of  the  wire  to  the  point  where 
the  guide  wire  10  can  no  longer  negotiate  body 
and  other  bends  which  it  is  required  to  negotiate. 

There  are  basically  three  factors  which  can  be 
controlled  on  the  braiding  machine  which  affect 

30  torque  transmission,  whipping,  (i.e.  control)  and 
stiffness.  These  Eactors  are  the  tension  under 
which  the  braiding  is  performed,  the  tent-angle  at 
which  the  fibers  and/or  wires  are  applied  to  the 
braiding  operation  and  number  of  picks-per-inch 

35  (i.e.  the  density)  of  the  braiding  weave.  The  picks- 
per-inch,  in  addition  to  affecting  density,  also  affect 
the  angle  of  the  braiding.  The  picks-per-inch  and 
tent  angle  are  thus  interrelated.  The  combination  of 
tension,  tent  angle,  and  picks-per-inch  which  will 

40  provide  desired  results  for  a  core  wire  of  given 
diameter,  a  particular  braiding  material,  a  particular 
length  of  guide  wire,  a  particular  core  wire  material 
and  other  factors,  will,  in  view  of  the  number  of 
variables  involved,  need  to  be  empirically  deter- 

45  mined.  Typically,  guide  wire  diameter,  length,  and 
the  materials  for  the  core  wire  and  the  braiding  are 
initially  selected  based  on  application  and  braiding 
is  done  at  the  maximum  tension  possible  for  the 
given  braiding  machine.  Picks-per-inch  and  tent 

50  angle  are  then  adjusted  until  desired  steerability 
and  stiffness  are  achieved.  If,  as  will  be  discussed 
shortly,  a  coating  is  applied  to  the  guide  wire,  this 
also  affects  at  least  stiffness  and  may  require  fur- 
ther  empirical  adjustment  in  tent  angle  and  picks- 

55  per-inch.  For  an  uncoated  guide  wire  approximately 
13  feet  long  having  a  core  wire  with  an  outer 
diameter  of  .024"  along  most  of  its  length,  a  braid- 
ing  of  58.7  picks-per-inch  has  been  found  to  pro- 
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vide  suitable  results.  The  picks-per-inch  will  control 
the  tent  angle.  This  wire  might  have  its  diameter 
ground  to  0.015  inches  over  a  6  inch  section  16 
and  taper  to  a  0.006  inch  diameter  over  a  final  4 
inch  section  18.  The  nature  of  the  braiding  process 
is  such  that  the  braided  wire  mesh  will  always 
conform  to  the  configuration  of  the  core  wire,  in- 
cluding,  as  shown,  any  tapers  in  the  core  wire.  If  a 
urethane  coating  is  applied  to  the  wire,  the  result- 
ing  wire  may  be  too  stiff  with  58.7  picks-per-inch 
and  it  may  be  necessary  to  reduce  the  number  of 
picks-per-inch  to  achieve  a  desired  stiffness.  Since 
the  braiding  14  as  applied  to  core  wire  12  is 
symmetric,  the  steerability  of  the  guide  wire  10  is 
the  same  regardless  of  the  directions  in  which  it  is 
being  torqued. 

In  order  to  further  secure  the  braiding  14  to 
core  wire  12,  the  braiding  may  be  attached  to  the 
core  wire  at  suitable  points  by  a  suitable  means. 
The  preferred  means  for  securing  the  braiding  to 
the  core  wire  is  by  brazing.  Although  soldering, 
gluing  or  other  means  might  be  employed,  these 
means  are  not  preferred  since  soldering  does  not 
take  a  coating  as  well  as  brazing  and  gluing  is 
considered  to  be  a  slower  and  generally  less  effec- 
tive  procedure.  In  FIG.  1  ,  a  braze  joint  20  is  shown 
at  the  proximal  end  of  the  guide  wire,  a  braze  joint 
22  at  the  distal  end,  and  three  braze  joints  24  at 
points  along  the  wire.  The  exact  location  of  the 
brazejoints  24  is  not  critical,  nor  is  their  spacing.  In 
one  embodiment  of  the  invention,  the  braze  joints 
24  are  approximately  1/3  of  the  way  along  the  wire 
from  the  proximal  end  and  the  distance  from  end  to 
end  of  the  braze  joints  is  approximately  3  inches. 

Since  the  guide  wire  is  to  pass  through  body 
channels,  a  catheter,  an  endoscope  channel,  or 
other  channels,  it  is  desirable  that  the  wire  be 
coated  with  a  low  lubricity  coating  26.  Since  this 
coating  is  very  thin,  it  is  not  easily  visible  but  is 
shown  in  FIGS.  1  and  3  of  exaggerated  width  so  as 
to  be  visible.  The  coating  is  preferably  a  sprayed- 
on  Teflon  coating  but  may  also  be  a  coating  of  a 
thermoset  urethane  which  may  be  dipped  and/or 
sprayed  on.  The  coating  could  also  be  formed  from 
a  continuous  sleeve  of  lubricious  material  such  as 
Teflon  that  is  formed  into  a  heat  shrunk  tube  that  is 
threaded  over  the  wire.  Application  of  heat  causes 
the  Teflon  tube  or  sleeve  to  shrink  and  bind  itself 
firmly  into  the  woven  braiding  14.  As  was  indicated 
above,  since  the  coating  may  affect  the  stiffness  of 
the  guide  wire,  it  will  need  to  be  taken  into  account 
in  selecting  various  other  parameters  such  as 
picks-per-inch.  However,  the  coating  does  not  ap- 
pear  to  have  any  noticeable  affect  on  the  steerabil- 
ity  of  the  wire. 

FIG.  4  illustrate  an  alternative  embodiment  of 
the  invention  wherein  the  core  wire  12  tapers 
uniformly  at  its  distal  end  28  rather  than  in  sec- 

tions.  For  this  embodiment  of  this  invention,  only  a 
single  braze  joint  20  is  provided  at  the  proximal 
end  of  the  wire.  At  the  distal  end,  the  braiding  14 
extends  beyond  the  end  of  core  wire  12  and  the 

5  portion  30  of  the  braiding  extending  beyond  the 
end  of  the  core  wire  is  brazed  or  otherwise  secured 
together  to  form  a  soft,  slightly  flexible  tip  for  the 
guide  wire.  This  is  useful  in  permitting  the  wire  to 
get  around  bends,  particularly  anatomical  bends, 

w  and  to  avoid  abrasion  or  other  injury  to  the  walls  of 
such  anatomical  channels. 

While  for  the  guide  wire  embodiments  de- 
scribed  above,  the  braiding  is  uniform  along  the 
entire  length  of  the  wire,  it  may  be  desirable  in 

15  some  applications  to,  for  example,  reduce  the 
picks-per-inch  or  otherwise  change  the  braiding 
near  the  distal  end  of  the  wire  to  reduce  stiffness  in 
this  area. 

FIG.  5  is  a  diagram  illustrating  how  the  guide 
20  wire  of  this  invention  might  be  utilized  in  conjunc- 

tion  with  an  endoscope  50  to  permit  certain  gas- 
trointestinal  medical  procedures  to  be  performed. 

The  endoscope  50  is  positioned  through  the 
mouth  52  and  esophagus  54  of  the  patient  and 

25  through  the  patient's  stomach  until  the  distal  end  of 
the  endoscope  is  adjacent  to  the  patient's  bile  duct 
56.  A  side  viewing  channel  57,  containing  for  exam- 
ple  a  fiber  optic  bundle,  is  provided  in  endoscope 
50  through  which  medical  personnel  may  view  the 

30  progress  of  the  endoscope  and  which  may  be 
utilized  to  permit  the  distal  end  of  the  endoscope  to 
be  properly  positioned.  A  light  guide  channel  is 
also  typically  provided  in  an  endoscope  to  facilitate 
viewing.  A  guide  wire  58,  which  may  for  example 

35  be  a  guide  wire  of  the  types  described  above  in 
conjunction  with  FIGS.  1-4,  is  then  passed  through 
an  open  channel  60  in  the  endoscope  and  out  an 
opening  62  in  the  endoscope's  distal  side.  Using 
optical  channel  57,  the  medical  personnel  may  then 

40  position  the  guide  wire  58  in  the  bile  duct  56  and 
advance  the  wire  through  the  bile  duct  to  a  desired 
body  site.  Since  guide  wire  58  is  thick  enough  to 
be  radiopaque,  standard  X-ray  techniques  may  be 
used  to  view  the  progress  of  the  guide  wire  through 

45  the  bile  duct  and  to  advance  the  guide  wire  to  a 
desired  site.  For  example,  the  guide  wire  may  be 
advanced  to  or  adjacent  to  the  gall  bladder  64  or 
the  pancreas  66.  Once  the  guide  wire  58  is  in  the 
bile  duct  56,  a  catheter  68  may  be  passed  over 

so  guide  wire  58  into  bile  duct  56  and  used,  for 
example,  to  pass  radiopaque  dye  into  the  duct  to 
assist  in  the  advancing  of  the  guide  wire  to  the 
desired  site.  This,  however,  must  be  done  carefully 
to  avoid  damage  to  the  pancreas  or  other  organs. 

55  Once  the  guide  wire  58  has  been  advanced  to 
the  desired  site,  catheter  68  may  be  advanced  over 
the  guide  wire  to  the  site.  Guide  wire  58  may  then 
be  removed  and  either  medicinal  substances  may 
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be  delivered  to  the  site  through  catheter  68  to,  for 
example,  break  up  gall  stones  or  other  medical 
instruments  known  in  the  art,  such  as  a  balloon 
catheter,  laser  optical  device  or  the  like,  may  be 
brought  to  the  site  either  as  part  of  the  catheter  or 
through  the  catheter. 

A  guide  wire  has  thus  been  provided  which 
exhibits  improved  steerability  even  at  substantial 
lengths  while  still  permitting  the  guide  wire  to  have 
adequate  flexibility.  A  method  for  performing  var- 
ious  gastrointernal  procedures  has  also  been  pro- 
vided  which  utilizes  a  guide  wire  such  as  the  im- 
proved  guide  wire  of  this  invention  in  conjunction 
with  an  endoscope  or  similar  device  to  reach  and 
permit  treatment  at  various  remote  gastrointestinal 
sites. 

While  the  invention  has  been  described  above 
with  reference  to  preferred  embodiments,  and  var- 
ious  modifications  to  such  embodiments  have  been 
discussed,  it  should  be  understood  that  the  for- 
going  and  other  changes  in  form  and  detail  may  be 
made  thereon  by  one  skilled  in  the  art  without 
departing  from  the  spirit  and  scope  of  the  inven- 
tion. 

Claims 

1.  A  guide  wire  comprising: 
a  solid  metal  core  wire  having  a  tapered  distal  end; 
and 
a  mesh  braided  under  tension  over  the  core  wire 
along  its  entire  length. 

2.  A  guide  wire  as  claimed  in  claim  1  wherein 
said  braided  mesh  is  formed  of  thin  stainless  steel 
wire. 

3.  A  guide  wire  as  claimed  in  claim  1  wherein 
said  braided  mesh  is  formed  of  a  combination  of 
high  tensile  fibers  and  thin  metal  wires. 

4.  A  guide  wire  as  claimed  in  claim  3  wherein 
the  fibers  are  Dacron  fibers  and  the  wires  are 
stainless  steel  wires. 

5.  A  guide  wire  as  claimed  in  claim  1  wherein 
said  core  wire  is  formed  of  stainless  steel. 

6.  A  guide  wire  as  claimed  in  claim  1  including 
means  for  attaching  the  braided  mesh  to  the  core 
wire  at  at  least  selected  point  along  the  wire. 

7.  A  guide  wire  as  claimed  in  claim  6  wherein 
said  means  for  attaching  attaches  the  braided 
mesh  and  the  core  wire  at  at  least  the  proximal  end 
of  the  core  wire. 

8.  A  guide  wire  as  claimed  in  claim  7  wherein 
said  means  for  attaching  attaches  the  braided 
mesh  and  the  core  wire  at  the  ends  and  at  selected 
intermediate  points. 

9.  A  guide  wire  as  claimed  in  claim  6  wherein 
said  attaching  means  is  operative  to  braze  the 
mesh  and  core  wire. 

10.  A  guide  wire  as  claimed  in  claim  6  wherein 
said  attaching  means  includes  means  for  soldering 
said  braided  mesh  and  core  wire. 

11.  A  guide  wire  as  claimed  in  claim  1  wherein 
5  said  braided  mesh  extends  slightly  beyond  the 

distal  end  of  said  core  wire;  and 
including  means  for  securing  together  the  sides  of 
the  extended  mesh  portion  to  form  a  flexible  distal 
tip  for  the  guide  wire, 

ro  12.  A  guidewire  as  claimed  in  claim  11  wherein 
said  means  for  securing  includes  means  for  braz- 
ing  said  sides  together. 

13.  A  guide  wire  as  claimed  in  claim  1  includ- 
ing  a  coating  of  a  low  lubricity  material  applied  to 

75  the  outside  of  said  braided  mesh. 
14.  A  guide  wire  as  claimed  in  claim  13 

wherein  said  coating  is  a  Teflon  coating  which  is 
sprayed  on. 

15.  A  guide  wire  as  claimed  in  claim  13 
20  wherein  said  coating  is  a  heat  shrink  Teflon  tube 

which  is  heat  shrunk  into  the  braided  mesh. 
16.  A  guide  wire  as  claimed  in  claim  1  wherein 

the  braiding  of  said  mesh  is  performed  with  a 
selected  braiding  tension,  a  selected  tent  angle  for 

25  the  material  forming  said  mesh  and  a  selected 
picks-per-inch  for  the  braiding;  and 
wherein  said  braiding  tension,  tent  angle  and  picks- 
per-inch  are  combined  for  a  given  guide  wire  such 
that  the  guide  wire  is  capable  of  transmitting  torque 

30  without  whipping  and  with  the  wire  not  being  too 
stiff  to  negotiate  right  angle  bends. 

17.  A  guide  wire  as  claimed  in  claim  16 
wherein  the  picks-per-inch  for  the  braiding  is  re- 
duced  near  the  distal  end  to  reduce  stiffness. 

35  18.  A  guide  wire  as  claimed  in  claim  1  wherein 
the  length  of  said  wire  is  at  least  8  ft. 

19.  A  method  for  positioning  a  guide  wire  in  a 
small  anatomical  duct  comprising  the  steps  of: 
moving  an  endoscope  through  a  body  channel  to  a 

40  position  adjacent  to  said  duct; 
advancing  a  steerable  guide  wire  through  a  channel 
in  the  endoscope  and  out  an  opening  in  the  distal 
end  thereof; 
viewing  the  duct  through  an  optical  channel  in  the 

45  endoscope;  and 
utilizing  said  viewing  step  to  manipulate  said  wire 
into  said  duct. 

20.  A  method  as  claimed  in  claim  19  wherein 
said  body  channel  includes  the  esophagus,  and 

50  wherein  said  duct  is  a  bile  duct. 
21.  A  method  as  claimed  in  claim  19  including 

the  step  of  moving  a  catheter  over  said  guide  wire 
into  said  duct. 
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